Failure of thapsigargin to alter ion transport in human sweat gland epithelia while intracellular Ca2+ concentration is raised.
Cai in cultured human sweat gland epithelial monolayers was measured using Fura-2 fluorescence. Thapsigargin (Tg) caused a sustained increase in Cai, the rate of rise being slower but the magnitude greater than with the agonists lysylbradykinin and ATP. Tg caused an irreversible change such that even after it was removed Cai was dependent on the ambient calcium concentration, consistent with the hypothesis that Ca2+ entry is controlled by the state of the intracellular stores. Calcium entry after Tg was not modified by nimodipine, omega-conotoxin, or BAY K8644 but could be blocked by low concentrations (0.5 mM) of La3+. High concentrations of La3+ (2 mM) caused an increase in the response to Tg, suggesting that membrane ATPase exerts a major Cai lowering effect. Intracellular Ca2+ ion chelation with 1,2-bis(2-aminophenoxy) ethane-N,N,N',N'-tetraacetic acid significantly blunted the response to Tg. Finally, Mn2+ entry rate into epithelial cells was doubled by Tg. In spite of the evidence that Tg raises Cai to values greater and for longer than calcium requiring agonists only the latter affected transepithelial transport processes. It is shown that Tg neither affects transepithelial sodium transport nor chloride conductance, both of which increase in response to lysylbradykinin or ATP. It is concluded that spatio-temporal patterns of Cai increase after Tg and other agonists are different.